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This is a critical appraisal of the article “Aquatic Exercise Therapy for People With 
Parkinson Disease: A Randomized Controlled Trial.” The critical appraisal begins with an 
introduction of the author, the importance and purpose of the appraisal, and states the clinical 
question that is inquired: “Is aquatic physical therapy (PT) the most effective way to treat gait for 
patients with Parkinson’s Disease?” 
 The appraisal transitions to the literature search and choice process with information 
about PubMed, inclusion/exclusion criteria, and search limitations. Next, background 
information and choice justification of the article is stated and followed by a brief summary of 
the article. Much of the critical appraisal goes through the strengths and weaknesses in each 
section: introduction, methods, results, and discussion. Here, parts of the article that are done 
well are stated and improvements that could be made are suggested. Each section has its separate 
appraisal making this comprehensive in nature.  
The critical appraisal ends with a lengthy discussion involving the clinical significance of 
the study, any justification of interventions in the future, any application of evidence to the 
present, and a brief conclusion.  
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The importance and purpose of this critical appraisal are to determine if the article, 
“Aquatic Exercise Therapy for People With Parkinson Disease: A Randomized Controlled 
Trial,” is appropriate to answer clinically relevant questions. It is written by a first-year Doctor 
of Physical Therapy student at Angelo State University and was conducted over the Fall semester 
of 2020. It will be utilized to answer the clinical question: Is aquatic physical therapy (PT) the 
most effective way to treat gait for patients with Parkinson’s Disease? 
 
Methods 
To find this piece of literature, the database PubMed was used because it is free to the 
public and has different settings to advance research. The keywords used to find this literature 
was “Parkinson’s Disease,” “Physical Therapy Intervention,” and “Aquatic Physical Therapy.” 
Several limitations were applied, such as: “humans,” “English language,” “after the year 2000,” 
and “randomized control trial.” The “human” limitation was applied so that the appropriate 
population showed up in the literature search and “after the year 2000” was applied so that the 
results would be relevant and up to date. A “randomized control trial” was applied to consolidate 
the research to experimental studies so that a critical appraisal could be done. Inclusion criteria 
considered were patients with Parkinson’s disease as the population and aquatic PT as the 
intervention. Exclusion criteria considered any populations with different diseases or 
interventions. A total of ten hits that were found with three to four relevant to this exact 
population and intervention.  
The article that was chosen is called “Aquatic Exercise Therapy for People with 
Parkinson Disease: A Randomized Controlled Trial.” The study was done by Louise M. Carroll, 
 
 
MSc, Daniele Volpe, MD, Meg E. Morris, Ph.D., Jean Saunders, Ph.D., and Amanda M. 
Clifford, Ph.D. in Limerick, Ireland. The article was published in 2017 in The Archives of 
Physical Medicine and Rehabilitation Journal. It was chosen out of all the search results because 
it appeared to be a well-done study at the time of research, before the appraisal. It answered 
“yes” to several pertinent questions, such as: “Were the participants randomized and blinded to 
group allocation?”, “Were the instruments used to measure outcomes valid and reliable?”, “Did 
all groups receive the same experimental interventions to minimize variability?”, and more. 
 
Results 
Summary of the study 
The purpose of this study was to determine if aquatic physical therapy plays a role in gait 
variability and disability for people who have Parkinson’s disease (PD) in comparison to PD 
patients with usual care. Parkinson’s has many impairments, including a reduction in gait speed 
and step length when compared to a healthy person. Aquatic PT is known to improve balance 
and functional mobility and reduce the fear of falling. The participants included 21 people 
diagnosed with idiopathic PD, in stages I to III of the disease, and on stable medication for the 
past three months. Participants were randomized and assessed by a physiotherapist at the same 
time each day with a 3D gait analysis to assure minimal performance variability and reliable 
quantification, respectively. It was found that there were no significant differences in gait 
variability between the two groups, but that variability was reduced for step length and step time. 
A statistically significant finding was an improvement in motor disability in the aquatic therapy 
group, as shown in the Unified Parkinson’s Disease Rating Scale part III (secondary outcome 
measure). In conclusion, the study showed no significant differences in gait variability between 
 
 
the two groups. However, aquatic PT is associated with improved motor disability and is safe, 
fun, and feasible for early PD patients.  
 
Appraisal of the study introduction 
The introduction to the article is well written and has many strengths. First, the authors 
list the impairments as well as the negative physical and psychological consequences of PD. It is 
important to not only look at the physical repercussions but also the psychological effects PD 
may have on the individual. They use a plethora of sources for the introduction, with the majority 
being from clinical neurology or clinical physical therapy journals and written after the year 
2000. The literature sets a strong rationale for the study and is credible. Within the introduction, 
the critical variables: aquatic physical therapy (independent variable) and patients with PD are 
addressed as well as the outcome measures (dependent variable) gait variability, quality of life, 
and freezing of gait and motor disability. Overall, the introduction was concise and well written.  
Although the introduction does a good job of explaining the effects of aquatic PT, it does not 
give examples or definitions of what this type of therapy entails. Furthermore, the introduction 
does not define “usual care” and how that differs from aquatic PT which is pertinent to know as 
the reader. More information about PD, such as susceptibility is important to add for more 
information about the pathogenesis. Readers may have questions about these critical variables so 
it would be beneficial to have more information before the methods.  
 
Appraisal of the study methods 
The methods of the study had several strong components to it. The actual study 
conducted was a longitudinal, single-blinded randomized controlled trial. The subject’s group 
 
 
assignment was both concealed from the people enrolling individuals in the study and from the 
subjects. This single-blind study format is important because it ensures less bias from the 
subjects. Another strength was that the groups have similar characteristics, such as prognosis 
(stage I through III), stable medication (3 months-time), and physical ability (10 m 3x without 
assistance). Furthermore, the participants were all from the same region in Ireland and have no 
significant differences at the baseline. This is a strength because it ensures that no specific 
participant would skew the results because of their baseline data. Experimentally, all the groups 
were managed in the same way—between 1-2.5 hours after medication and all trained by 
professional physiotherapists. There is a whole section dedicated to the intervention with a 
referenced appendix with exercises performed during a session. This makes the intervention 
potentially replicable in the future. The instruments and outcome measures were described in 
sufficient detail and were concluded as valid and reliable tools. Statistically, the tests that were 
performed were relevant and correct to find the significance of the study.  
The methods of the study had several weak components to it. First, there were only 21 
total participants in the study with an attrition rate of 3 participants. This is an extremely small 
sample size, and even one outlier could significantly skew the data. Furthermore, by the end of 
the study there were 10 in the treatment group, and 8 in the control group. Because of the small 
sample size, a small number such as 2 could significantly skew the data. Another weakness of 
the study was that the clinicians were not masked to the subject’s group which could create 
clinician bias. Finally, while the dependent variables were clearly stated, the data collection was 
not. The primary outcome measurement is hard to understand and would not be easily replicable 
by others. The secondary outcomes measurements did not include any normative values or 
 
 
information about the test. Data measurement may not be feasible or replicable for the outcome 
measurements.  
 
Appraisal of the study results 
The results of this article have many strong components. For starters, it is well organized. 
There is a comprehensive flowchart (Fig. 1) that helps the reader visualize the information and 
summarizes the results. The figures and tables throughout the article are presented clearly and 
make sense. Table 1 is very helpful because it includes all the outcome measures and includes 
the results. The key at the bottom of the table includes the test performed which helps the reader 
to decipher which of the tests showed significance between groups. The information throughout 
the results is straight to the point and addresses all the research questions in the order that it asks 
them in the introduction. The authors start by addressing the significance of the primary outcome 
measures and finish with the secondary measurements. 
For the most part, the results did not have many weaknesses. The main critique is that 
Table 1 and Table 2 have differences listed in the last column but does not specify how it was 
found or the statistical test that was done to find the information.  
 
Appraisal of the study discussion 
           The discussion section of this article had several strengths. For starters, the majority of the 
referenced articles in the section were relevant, current, and credible. Second, there was a whole 
section dedicated to the limitations of the study, such as a small sample size. Having a limitations 
section acknowledges the weakness of the study and gives possible bias or reasons for results. 
The conclusion section of the discussion was very short, and the authors did a good job of not 
 
 
over-concluding the findings. The study included possible prospective large-scale studies that 
could be done to get more concise results that eliminate the study’s limitations. Finally, the 
authors confirm in this section that their results were clinically relevant, which helps to answer 
clinical questions.  
           The biggest weakness of the discussion section was that the authors were not proficient at 
tying their findings into the existing literature. After stating their significant values, they stated 
two other studies that agreed with their findings (without any explanation of the study performed 
or the results found). After restating their results, they transitioned into talking about and 
justifying why their other results did not show significance. Most of the literature was credible; 
however, reference 25 was only in Spanish which is a limitation because the reader does not 
know what is explicitly stated in the journal if they do not speak Spanish.  
 
Discussion 
This study is significant because it describes an intervention of PT that is safe, fun, and 
improves motor disability in PD patients. This could be useful for current or future practitioners 
who have patients that may be suffering from mental instabilities when diagnosed with PD. 
While it may not be more effective than usual PD physical therapy, it still elicited similar effects 
to gait variability. This helps to answer the clinical question with a clear answer: “no”. As stated 
above, aquatic PT is helpful with gait, but with the results of this study, it is not the most 
effective way to treat it.  
           Even though there was no significance in gait variability, this intervention should still be 
used to treat patients with cognitive deficiencies because it is safe, fun, and can clinically 
improve motor disability. There are no potential risks to this treatment unless done by an 
 
 
unprofessional and the benefits outweigh the risks. Aquatic PT has both psychological and 
physiological benefits, too. The positive psychological benefits include community support and 
the physiological benefits are the release of endorphins with aerobic exercise. This will keep 
patients happy and healthy and help them achieve their goals! This alone is in favor of aquatic 
PT as an intervention.  
           I have enough confidence in this research to use this with my future patients because there 
was clinical significance with motor disability. If I have a patient with PD in the future with a 
primary outcome measure to improve motor disability, I would use aquatic PT as my primary 
intervention. I could implement this intervention if the facility I work at has an accessible pool. I 
believe in my knowledge, skill level, and resources to apply this to my future practice, especially 
because I previously volunteered at an aquatic PT center. With my prior experience and my 
future education, I believe this will be possible.  
           In conclusion, the article uses valid and reliable tools to measure the primary intervention: 
aquatic physical therapy on gait variability for patients with PD. It answers the clinical question 
by stating that there is no significant evidence that aquatic physical therapy is the most effective 
way to treat gait for patients with PD.  
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